In our previous papers (1, 2), we reported that a new fraction of licorice root (FM 100) showed a protective effect on ulceration in the pylorus ligated rats and gastric antisecretory activities in rats and dogs in spite of being devoid of anticholinerigc properties. FM 100 decreased non-stimulated gastric secretion volumes and acid outputs in the pylorus ligated rats and gastric acid secretion induced by instillation of peptone into the antrum separated from the fundus in acute fistula rats. Effects of histamine and methacholine on gastric secretion were partially antagonized by FM 100. On the contrary, F.100 did not exert the inhibitory action on secretion induced by crude gastrin. Then, we propounded the hypothesis that the mechanism of gastric antisecretory activity of FM 100 is probably due to inhibitory action of the release of gastrin from the antral mucosa.
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The aim of the present investigation was to study the mechanism of gastric antisecretory activity of F000, especially concerning the mechanism of the release of gastrin from the antral mucosa of the rat.
MATERIALS AND METHODS
Male Donryu rats weighing about 200 g were used for acute experiments. They were deprived of food before use but allowed free access to water overnight. Male Wistar rats weighing above 250 g were used for the preparation of chronic fistula rats . Acute fistula rats The surgical procedure was described in the previous paper (2) . The gastric juice was washed out with 10 ml of saline every hour and the washing solution was titrated with 0.1 N NaOH using phenolphthalein as indicator. The acid outputs were expressed in ml of 0. 1 N HCl per hour. For stimulation of gastric secretion, intramuscular injection of gastrin like tetrapeptide (AOC-TP : t-amyloxycarbonyl Trp. Met. Asp . Phe. NH, (3) ; 500 sag/kg, i.m.), intragastric instillation of 1 ml of 20% ethanol or 1 % acetylcholine solu tion or mechanical stimulation (gastric distension induced by intragastric instillation of 10 ml of saline) were employed.
Pylorus ligated rats (Shay rats)
The surgical procedure of the pylorus ligated rats was identical to the method des cribed in the previous paper (2) . The time of pyloric ligation was set at 4 or 5 hours . In the study of the effect of antrectomy on gastric secretion, the antral region was resected when the pylorus was ligated.
Chronic fistula rats The preparation of chronic denervated gastric pouch rats was performed according to the Alphin and Lin method (4) with slight modification. After operation, they were maintained in individual cages at least one week before use. Continuous perfusion of rat stomach
The method used in this study followed to the method described by Gosch and Schild (5) . The pH of the fluid which perfused through the stomach was determined conti nuously with a glass electrode. The crude gastrin prepared by a method described below was injected into a femoral vein through a polyethylene cannula.
Preparation of crude gastrin Crude gastrin was prepared accroding to the method of Blair et al. (6) but the puri fication was discontinued before the precipitation with acetone. The rats treated with F.100 (1 g/kg, per os) or vehicle alone were killed by decapitation. The antral mucosa of the stomach was minced, then homogenized in 4 volumes of water for 1.5 minutes and thereafter boiled with reflux for 10 minutes. After cooling, the extract was centrifuged at 2,000 g for 30 minutes and filtered. The activity of the crude gastrin was determined using the method of continuous perfusion of rat stomach.
RESULTS
Effect on gastric acid secretion induced by various stimuli in the acute fistula rats
As shown in Figs investigated in the acute fistula rats. The dose of each inhibitor was decided as the dose exerting about 50% inhibition of non-stimulated gastric secretion in the 5 hour pylorus ligated rats. The results are summarized in Table 1 . The inhibitory rates of FM 100 against various stimuli are apparently different from those of atropine and hexamethonium. These results also suggest that the gastric inhibitory action of FM 100 is not due to anticholinergic or ganglion blocking action.
Effect on basal secretion in the chronic fistula rats Effects of F.100 (500 mg/kg and 800 mg/kg per os) on the basal gastric secretion in the conscious rats with denervated pouch are shown in Table 2 . Each rat was used re peatedly for control and treatment of FM 100. A minimum of 2 days elapsed between experiments. The secretion of rats treated with F.100 was apparently reduced by FM 100 and the inhibitory rate in acid output was greater than that in secretion volume .
Stimulation of gastric secretion by low doses of FM 100
We found, by chance, that FM 100 stimulated gastric secretion when administered at low doses to rats showing hyposecretion. This fact was ascertained in the 5 hour pylorus ligated rats which were given 2 mg/kg of atropine sulfate intraduodenally to decrease gastric secretion because they can hardly respond to various stimuli owing to hypersecretion . FM 100 was administered simultaneoulsy with atropine immediately after pyloric ligation at four dose levels of 12.5, 25, 50 and 100 mg/kg (intraduodenally). As shown in Fry 100 stimulated the secretion at doses of 12.5 and 25 mg/kg though FM 100 given at high doses potentiated the inhibitory action of atropine as reported in the previous paper (2).
Influence of antrectoiny on the antisecretory activity of FM 100 In order to ascertain the effect of FM 100 on the release of gastrin from antral mucosa, the inhibitory activities of FM 100 on normal rats and antrectomized rats were compared in the 5 hour pylorus ligated rats. The result is shown in Fig. 6 . Atropine and FM 100 inhibited the secretion not only in normal rats but also in the antrectomized rats at the nearly same extent.
Effect of FM 100 on gastrin like activity in the antral mucosa
The effects of FM 100 on gastric secretion and gastrin like activity were compared using the 5 hour pylorus ligated rats. The activity of the crude gastrin extracted from the antral mucosa of the pylorus ligated rats treated with FM 100 (1 g/kg, per os) and vehicle alone were determined by the perfusion method of rat stomach and was expressed in pH change of the perfusate. Each rat prepared for the stomach perfusion was given intravenously the crude gastrin at the amount equivalent to one antrum per kg of body weight. The pattern of pH change of the perfusate is shown in Fig. 7 . Both preparations of crude gastrin obtained from control and FM 100 treated rats showed the nearly same activity. The histamine content in the crude gastrin was determined qualitatively as decreGse of blood pressure in anesthetized dogs. As shown in Fig. 8 , the depressor effect of the crude gastrin at a dose of 1 / 100 antrum was fairly weaker than 1 i.tg of histamine dihydrochloride. The crude gastrin was injected at a dose of one antrum per kg to the rat prepared for the stomach perfusion, while the rat used in this experiment responds to histamine above 1 mg/kg (3). Therefore, histamine contained in the crude gastrin did not interfere the determination of gastrin like activity. The results of determination of gastric secretion and gastrin like activity in control and F.100 treated rats were summarized in Table 3 . By adminitration of F.100 (1 g/kg, per os), gastric secretion was reduced significantly, on the other hand, pH change express ing the gastrin like activity did not change significantly.
DISCUSSION
As described in the previous papers (1, 2) , FM 100 exerts a marked gastric antisecretory action in spite of lacking anticholinergic action and inhibited the gastric secretion induced by various secretagogues except crude gastrin. Then we proposed the hypothesis that the gastric antisecretory action of F.100 is due to the inhibition of the release of gastrin from the antral mucosa.
In the present investigation, FM 100 did not reduce significantly the secretion induced by gastrin like tetrapeptide, AOC-TP and local application of ACh, on the other hand, FM 100 significantly reduced the secretion induced by local application of ethanol, mechani cal stimulation and injection of methacholine or histamine. These effects of F.100 were different from that of atropine and hexamethonium and it is suggested that the action of FM 100 inhibited the secretion not only in normal rats but also in antrectomized rats. This fact does not agree with the speculation that FM 100 exerts the gastric antisecretory action by inhibition of the release of gastrin from the antral mucosa. The experiment determining gastrin like activity in the antral mucosa of rats treated with FM 100 also does not support the speculation. These experiments have several faults such as obscurity of gastrin releasing regions in rats in the former experiment and only static determination of gastrin like activity in the latter experiment. But, at least, the direct evidence that the action of FM 100 is due to only the inhibition of the release of gastrin was not obtained. Further study is needed to determine the blood concentration of gastrin in the rat.
From these results it seems likely that FM 100 blocks the process between the mucosal receptors and the release of ACh which make a link of local vago-vagal reflex completed within the wall of the gastric mucosa. This action of F.100 is probably different from that of anticholinergics and ganglion blockades as shown in the experiments using acute fistula rats.
Components of plant crude extracts often have a dual action, inhibition and stimula tion. F.100 also has this dual action, namely, an antagonistic action against atropine at low doses below 25 mg/kg (intraduodenally) and a potentiating action at high doses above 200 mg/kg. 
